abstraCt: Organizations are increasingly concerned about ensuring that workers have sufficient sense of control over the information technology (It) that they use.
"these tools tenD to pile up liKe a tower of babel" [6, p. 17] . according to a recent magazine article, this is a common view among business managers of the information technologies (It) used in French companies. When the 35-hour workweek law was introduced in France in 2000 (decreasing the former 39-hour workweek), some companies saw It as a means of increasing work productivity. however, offering workers an extensive and diverse It portfolio (i.e., fax, text messaging, e-mail, smartphone, videoconferencing, office technologies, intranet-embedded tools), often without considering individual characteristics and the work environment, has tended to increase job demands and complexity. the ironic result is that workers frequently feel overwhelmed by the plethora of It applications on offer. this sentiment can itself impair a worker's ability to cope with those job demands and other critical work issues. this situation can produce computer anxiety, reduce a user's sense of control regarding It, and ultimately foster It-related negative cognitions and increase overall job stress [73, 91] . arguably, chief information officers (CIOs) cannot promote business productivity and cost reductiontheir primary concern in 2009, according to a recent survey [56]-if workers do not feel in control of the It that they use. therefore, the purpose of this study is to improve our understanding of the influence of individual traits, personality, and the work environment on perceived behavioral control (pBC) with respect to It. In doing so, it emphasizes the role played by computer anxiety in that process.
RQ2: What are the influences of broad work environment factors, managerial support, and personality traits on PBC? Do these factors influence each other, and, if so, how?
to answer these questions, we rely on field theory, a theory that deals with the determinants of individuals' behaviors [51] . recent literature has emphasized its relevance for understanding contemporary change phenomena [20] . this theory suggests that individual behavior is a function of internal forces (pertaining to the person) and external forces (from the social environment). together, these interdependent forces shape how an individual envisages a situation and constructs a response to it. In the context of the current study, this overarching theoretical framework helps us to examine how certain factors may foster or hinder behavioral control perceptions in It contexts. We posit that personality (personal innovativeness with It), the work context (autonomy, overload) [44, 45] , and social forces (managerial support) shape the way in which It end users evaluate the extent to which they have control over the It they use. We also suggest that these effects are partially mediated by computer anxiety, a "state anxiety" defined as "the tendency of an individual to be uneasy, apprehensive, or fearful about the current or future use of computers in general" [39, p. 375] . the current study has implications for both research and practice. For research, it offers a precise view of the nature and strength of key determinants of pBC with respect to It. Specifically, it shows that some of these determinants stem from individuals' traits, personality, and work environment. a key strength of this conceptualization is that it accounts for the entire field rather than for a narrow set of It-specific forces. as a result, field theory can be useful to complement IS adoption and success models, which explain behaviors and attitudes toward IS using mainly IS beliefs or characteristics (e.g., IS success model or technology acceptance model). this paper also contributes to the emerging literature on the determinants of It-related negative cognitions in the workplace (e.g., [73, 91] ) by extending our knowledge of pBC, a key factor in the development of these cognitions.
In practice, this study can help companies to more successfully implement IS change initiatives because it emphasizes the relevant forces that companies can leverage to influence pBC. Interestingly, the CIO function is often principally focused on technical decisions. however, this study emphasizes that other nontechnical factors, which have traditionally been the responsibility of operational managers or human resource (hr) departments, should fall within a CIO's remit, in a more transversal and comprehensive approach. Such an approach is important because the human factors that relate to IS remain among the most critical for understanding the failure to realize IS benefits and for preventing IS implementation failure in general [66] .
the study is organized as follows. In the next section, we introduce field theory, which serves as a theoretical anchor for our research model and hypotheses. We then introduce the methodology and analyses. We conducted a survey of 724 It end users attending courses in a large professional training company in France. a discussion of the results, contributions, and limitations of the study follows. Finally, we conclude with the key lessons of the study, and an agenda for future research.
theoretical Development
Overview of Field theory
MuCh of the researCh on it aDoption anD use has focused on the It-related antecedents of system usage behaviors in the workplace. On the whole, however, few researchers have attempted to conceptualize the joint influence of general work environment factors and individual factors on users' It-related perceptions and behaviors.
according to lewin [55] , behaviors are influenced by individual, contextual, and social forces. lewin is especially well known in social psychology for his research on social change. he also developed field theory [55] , a theory that helps to "identify the forces within and between groups and show how individuals behave in response to these" [20, p. 997] . according to lewin, psychological phenomena occur in a given field, defined as "a totality of coexisting facts which are conceived of as mutually interdependent" [53, p. 338] . the related behavior can be viewed as a change in the state of the individual within a given period of time. according to lewin [52]:
Whether or not a certain type of behavior occurs depends not on the presence or absence of one fact or of a number of facts as viewed in isolation but upon the constellation (structure and forces) of the specific field as a whole. [52, p. 306] Moskowitz further pointed out that "the way in which people respond, while they often fail to recognize its influence on them, lies in the power of the social situation" [64, p. 29] . In practical terms, this means that multiple forces are at work in the workplace, and these influence individuals' behaviors and perceptions in the course of It usage, but that those individuals are not always conscious of these influences. relying on field theory, we conceptualized a model that identifies the relevant forces that drive pBC, which, in an It context, are partially mediated by computer anxiety.
Field Forces lewin's key assumption is thus that groups and individuals face limitations imposed by the structure of their world. Indeed, humans must conform to laws, be these biological, social, or physical. together, these psychological and non-psychological forces influence behaviors and perceptions. For example, it has been shown that personality traits such as negative affect and trait anxiety [94] , but also individual differences such as gender, age, and It experience [29, 60, 108] , influence It-related behaviors. the same is true of the social norm, such as peer support or managerial support [50, 100] , and the work environment [2] . a fundamental assumption in lewin's approach is given by the equation B = F [P, E], with B = behavior, P = person, and E = environment [51] . Internal forces (or forces stemming from the person) include, for example, preferences, norms, and expectations, which modify attention and judgment-in short, subjectivity [64] . External forces (or forces stemming from the context) can be found in the context in which an individual acts and makes decisions. these forces, which surround the experienced It context, can alter individual perceptions [64] . rather than being independent, internal and external forces have a mutual influence on one another. according to lewin, "the state of the person and that of his environment are not independent of each other" [53, p. 337]. Mutual influences between P and E variables, but also influences among P variables and among E variables can thus be expected. lewin further argues that "the person and his environment have to be considered as one constellation of interdependent factors" [53, p. 338]. lewin calls this totality of coexisting facts the "life space" (lSp) of the individual, and considers that B =F (P, E) = F(LSp). the life space is considered "the person and the psychological environment as it exists for him" [52, p. 306]. lewin further suggests that "we usually have this field in mind if we refer to needs, motivation, mood, goals, anxiety, ideals" [52, p. 306]. the constellation of field forces as influencing behaviors or perceptions is represented in Figure 1 .
In more precise terms, in field theory, a force characterizes "the direction and strength of the tendency to change" [53, p. 349]. Field forces can exert themselves in opposite directions. For example, while perceived It threats may result in resistance to It adoption [11, 47, 60] , managerial support is often expected to be positively related with greater levels of It usage [50, 100] . lewin calls resultant force the combination of the forces acting in a given field at a given time. two outcomes may result from a resultant force that differs from zero: either a locomotion in the direction of the given force, or an equivalent change in cognitive structure [53] . this means that in responding to any given situation or force, since the field is a psychological construction, an individual may either change his or her behavior because of the situation (locomotion), or modify his or her perception of the situation (change in cognitive structure). 1 a further distinction among field forces is that between driving and restraining forces. Driving forces lead to locomotion. these forces promote change in behaviors and perceptions. Conversely, restraining forces refer to the physical or social obstacles that may hinder locomotion. these forces act as a barrier to the individual.
2 Importantly, however, individuals will respond differently to specific parameters, including within the context of It usage. lewin argues that within the life space, "the same social or Model Formulation although fielD theory highlights two broaD Categories of forCes (internal/external) that influence human behaviors, it does not indicate which of them are the most relevant in It contexts. Figure 2 depicts the forces that we included in our research model in order to conceptualize the development of pBC with respect to It in the workplace.
Internal and external forces drive or restrain behavior, as depicted in Figure 2 . External forces include the work environment variables found in Karasek's demandcontrol model [44, 45] . the work environment includes job control (autonomy) and job demands (quantitative and qualitative overload). the social factor, which is also present in extensions of Karasek's earlier works [45, 107] , is examined through the lens of managerial support. Finally, partly drawing on the work of thatcher and perrewé [94] , individual characteristics are examined through the lens of the stable, situation-specific trait of personal innovativeness with It (pIIt), and that of computer anxiety, an It-specific individual difference. We would expect pBC to result from the combination of these internal and external driving and restraining forces. the research model depicted in Figure 3 shows the relationships between field forces and pBC, and how they would be expected to influence each other.
the rationale for the 11-model hypotheses is expounded below. perceived Behavioral Control the link between pBC and intentions to use It has been extensively tested and confirmed by IS researchers [63, 99, 101] . pBC is a key construct of the tpB [30] , which in contrast to the theory of reasoned action, envisages situations in which behaviors are not totally under the control of individuals [4] . It fosters the intention to perform a behavior since it helps individuals to gain greater confidence in their capacity to successfully perform the behavior in question. For ajzen, "all else equal, a high level of perceived control should strengthen a person's intention to perform the behavior, and increase effort and perseverance. In this fashion, perceived behavioral control can affect behavior indirectly, by its impact on intention" [4, p. 667] . pBC has some similarities with self-efficacy in that both concepts refer to the perceived ability to perform a behavior [4, 58] . ajzen suggested that "pBC simply denotes subjective degree of control over performance of the behavior itself," and that it should be labeled "perceived control over performance of a behavior" [4, p. 668] . ajzen then argues that pBC should be viewed as an "overarching construct that is comprised of two lower-level components: self-efficacy and controllability" [4, p. 680] . pBC is thus a richer construct than self-efficacy or controllability alone because it encompasses both the availability of resources for performing a behavior and selfefficacy [93] . Consistent with field theory, we shall explain how internal and external forces influence pBC. Internal Forces (trait, personality)
Internal forces include psychological and non-psychological variables. What are the relevant internal forces that hinder or foster the perceptions of pBC? In the It domain, Zmud identified a number of cognitive styles, personality, and demographic/situational variables [108, p. 967 ] as individual factors that may significantly influence IS use and behavioral intentions. among these parameters, computer anxiety is often considered to foster negative beliefs about It, and pIIt positive ones [94] . Nonetheless, to date, little has been said about the influence of these factors over pBC.
Computer anxiety the first internal factor included in our model is computer anxiety. Computer anxiety pertains to the psychological field of the individual. While it has been measured in multiple ways [22] , there is consensus across scholarly disciplines that it refers to an anxious state toward It use. More specifically, computer anxiety is often presented as an emotive or affective reaction to IS use [88, 99] . In many respects, it presents similarities with computer phobia, which includes anxiety about interacting with computers and negative cognitions during interactions with computers [102] . Managers usually want to decrease computer anxiety. Indeed, researchers have found that computer anxiety is negatively related to It adoption and use [12, 23, 29, 99] , to end-user satisfaction and productivity [18, 73, 91] , and to overall individual performance in working with computers [57] . It can lead to computer avoidance [22, 39, 57] . So, people who are anxious about computers are less likely than others to develop confidence in their ability to master the It that they use over time. Computer anxiety will also negatively influence pBC because anxiety reduces perceived computer self-efficacy, which is a subdimension of pBC [34, 94] . Moreover, psychology research has shown that anxiety tends to jeopardize one's self-esteem and one's confidence in performing a behavior [81] . thus, in an It context, we would expect computer anxiety to reduce user perceptions of control over It. Consequently, we hypothesize the following: personal Innovativeness with It the second internal factor included in our model is pIIt, an individual personality variable. It reflects individual readiness to adopt a new It (e.g., [17, 69] ). agarwal and prasad define pIIt as "the willingness to try out any new information technology" [1, p. 206] . It is considered to be a "situation-specific stable trait" [94, p. 385] and is acknowledged by IS researchers to be a key enabler of effective interactions with It because it fosters positive beliefs about technology. For example, researchers have shown that pIIt is linked to the development of positive perceptions about the relative advantage of decision support systems [43] , greater computer self-efficacy [94, 98] , and beliefs such as ease of use [98, 106] , usefulness, compatibility, and intention to use new It [106] . Individuals with high pIIt are, in fact, more likely to engage in risky behaviors [94] . together, these prior findings suggest that the positive influence of pIIt on It beliefs is likely to foster individuals' confidence in their ability to perform It-related behaviors and, therefore, end-user pBC. hence, Hypothesis 2: Personal innovativeness with IT positively influences PBC.
External Forces (Work Environment)
In the present study, work autonomy, work or role overload, and the social norm are the contextual factors of interest. In Karasek's demand-control model [44] , autonomy and overload relate to job decision latitude and job demands. For the researcher, "[t]hese two aspects of the job situation represent, respectively, the instigators of action (work load demands, conflicts or other stressors which place the individual in a motivated or energized state of 'stress') and the constraints on the alternative resulting actions" [44, p. 287] . In a later enriched model, the demand-control-support model, Karasek and other researchers [45, 107] include the role of social support as an inhibitor of job strain and anxiety. how then can we account for the influence of the work environment and the social factor in the nomological net surrounding pBC? autonomy autonomy (au) refers to the practices that foster initiative and freedom in individuals' actions [85] . autonomy is also frequently defined as a component of employee empowerment and self-confidence [85, 96] . From this perspective, the concept of autonomy is similar to self-determination, which "reflects autonomy over the initiation and continuation of work behavior and processes" [85, p. 484] . Furthermore, autonomy is considered as an enabling factor in the workplace, which is often related to greater work performance and job satisfaction [44] . researchers argue that the introduction of new It in the workplace has made work more not only constrictive but also more complex and demanding [41, 62] . In such contexts, autonomy is what enables individuals to cope effectively with changing work conditions, including those resulting from It. With greater control over work, behavior, and processes, we may thus expect autonomy to favor greater levels of pBC in the workplace. hence,
Hypothesis 3: Autonomy is positively related with PBC.

Overload
In contrast to autonomy, job demands, such as overload and specifically role overload, can be considered as impediments [2, 44] the qualitative dimension of role overload refers to individuals' perceptions that their work tasks require more skills and capabilities than those they currently possess [2] . We expect these perceptions to dampen the feelings of having pBC. Importantly, nowadays office work is performed making significant use of It. the normative rationale of It often requires that the issues that it addresses be defined clearly. In addition, more than ever before, individuals may attempt to solve emerging work needs with It. qual experiences are likely to raise individuals' awareness of their limitations with regard to pBC. qual is also a cognitive factor that dampens the individual's confidence in performing a behavior [81] . thus, we would expect that individuals who feel they have insufficient skills to cope with their work issues will feel that they have a lesser ability to leverage It to solve these issues. hence,
H5: Qualitative overload negatively influences PBC.
the Social Factor: Managerial Support Finally, the social factor is an external force that is said to help to explain why individuals use It [95, 100] . In field theory specifically, the social factor is considered as a non-psychological variable that exerts direct constraints on an individual's perceptions and behaviors. the social factor that we selected for this study is It perceived managerial support (MSup). researchers widely recognize the need for top and midlevel management It support to achieve effective It implementation and adoption (e.g., [10, 50, 60, 100] ). MSup is a precondition for the success of business process reengineering initiatives [10] , and is related to greater levels of system usage [50] . It facilitates employees forming positive judgments, for example, about the relevance of their job, or with respect to the It and the quality of the system output [100] . all this contributes to pBC. For this and other reasons, Jasperson et al. [40] suggested that top managers should continually support It use and best practice over time in order to foster effective postadoptive outcomes. hence,
H6: Perceived managerial support positively influences PBC.
uncovering the relationships Between Field Forces: the Mediating role of Computer anxiety Field theory's core principles suggest that direct links exist between internal and external forces and behavior. It also envisages mutual influences between field forces, which ultimately impact perceptions and behaviors. another core assumption is that processes that stem from the person (or internal processes) may intervene and mediate the influence of internal and/or external forces on behavior and perceptions. these mediating variables can help to explain "how external physical events take on internal psychological significance" [9, p. 1176] . Depending on how the individual interprets reality, his or her life space will vary in scope and degree, which thereby involves corresponding perceptions and behaviors [53] . this is partly reflected in a statement by Moskowitz about field theory:
Differences between people . . . should alter the way in which the context is experienced, and the way in which the behavior that is observed within that context is construed. [64, p. 37] In a workplace It context, we expect that computer anxiety will partially mediate the relationships (1) between the internal force of pIIt and pBC, and (2) between external forces of au, quaNt, qual, MSup, and pBC. We explain the rationale for these relationships below.
Mutual Influences among Internal Forces
We hypothesize that pIIt will impact computer anxiety, which is, therefore, posited to intervene, to some degree, between pIIt and pBC. Earlier research provides support for the direct effect of pIIt on computer anxiety, which, to some degree, mediates the relationship between pIIt and computer self-efficacy [94] . Furthermore, both pIIt and computer anxiety are dynamic It and situation-specific individual differences [94] . the rationale for the posited relationship is that pIIt gives individuals more confidence in their ability to work efficiently with systems. they also have greater tolerance of risk with respect to using computers [1] . therefore, overall, they feel less apprehension and anxiety regarding computers. thus,
Hypothesis 7: Personal innovativeness with IT negatively influences computer anxiety. relationships Between External Forces and Computer anxiety
Significant evidence from Karasek's job demands model [44] and premises from Mikkelsen et al. [62] suggest that greater or lower strain, anxiety, and computer anxiety result, respectively, from work overload (job demands) and autonomy (decision latitude or authority). Mikkelsen suggests:
as demands for productivity increase and decision authority in the job situation declines, computer technology may transform ordinary jobs into high-stress positions and create computer anxiety. [62, p. 225] having greater latitude or decision authority at work makes individuals more confident about their capability to effectively respond to their work constraints. Specifically, autonomous individuals may have a greater ability to respond to It-led work redesign because they can more easily adapt their work practice and schedules to the new job demands [2, 62] . they are thus less inclined to experience computer anxiety than nonautonomous individuals. We, therefore, posit:
Hypothesis 8: Autonomy negatively influences computer anxiety.
Following the same line of theorization, we argue that overload positively influences computer anxiety. arguably, in intensive It usage contexts, much of the increase in job demands may be due to the introduction of It in the workplace [62, 91] . Mikkelsen et al. [62] found inconclusive support for their original assumption that job demands impact computer anxiety, but as they recognized themselves, their inconclusive result was likely due to the specific production industry in which they conducted their study. Job demands may, in fact, increase along with It implementations, particularly because It frequently fails to deliver the expected productivity gains in practice [41, 77, 91] . In short, this creates computer anxiety because the demands of the job increase faster than the user's skills and the resources at hand required to cope with it effectively [8, 62] . We, therefore, posit: Finally, the social factor, introduced in the demand-control model of Karasek, is posited to negatively influence computer anxiety. the social factor reflects the links between the psychological fields of individuals and groups [54] . researchers employing the demand-control-support model [45, 79] showed, for example, that social support can reduce mental strain and increase intrinsic motivation [107] . It is also directly linked to lower levels of anxiety [45, 107] . It can also reduce the negative effects of job demands on mental strain and satisfaction [79] . accordingly, ragu-Nathan et al. [73] showed, for example, that technical support provision and involvement facilitation inhibit technostress. together with literacy facilitation, they argue that these factors can thus lead to greater job satisfaction, organizational commitment, and continuance commitment. Corroborating this, allen et al. [5] found that MSup helps employees to cope with the stressful situations encountered at work. MSup, overall, makes individuals feel more confident about their ability to use systems because they feel that support is there for them if they should need it in their use of It. as a result, they have fewer apprehensions and more favorable beliefs about It, which decreases computer anxiety [38] . as argued by Venkatesh and Bala, "the direct involvement of management in the modification of system features, incentive structures, and work processes will reduce anxiety" [100, p. 297]. hence,
Hypothesis 11: Perceived managerial support positively influences computer anxiety.
Overall, computer anxiety is, therefore, expected to partly mediate the influence of internal and external forces on pBC. this means that part of the effect of quaNt, qual, and au on pBC is direct, whereas the other part is mediated by computer anxiety.
We also identified a few individual differences that may influence the model. We indicate below what these variables are, and explain how they may influence the research model.
Control Variables: Individual Differences lewin [53] suggests that the possible effects of individual differences on behaviors should be accounted for. We have thus considered the effects of gender, age, education, It experience, and work status as control variables for their potential influence on computer anxiety and pBC.
With respect to gender, it has been suggested that men demonstrate higher levels of computer skills [34] and find It easier to use than do women [32] . In the same vein, some researchers have found that women are more computer-anxious than men [62] and, overall, feel less comfortable than men with computers at work [32, 63] . results in this domain have not always been clear-cut; these differences were sometimes found to be very small (e.g., [37] ), or even irrelevant for some categories of workers such as managers [68] . therefore, while we expect that women will have more computer anxiety and less pBC than men, the result might also be inconclusive. With respect to age, it has most often been suggested that younger people, now sometimes called "born digital" [67] , feel more comfortable with computers than the older ones. likewise, we expect that the former will demonstrate greater pBC with It and lower computer anxiety than the latter, which is supported by prior research [62, 68] . the level of education is expected to relate negatively with computer anxiety. the number of years spent at school may be negatively related with computer anxiety [62] due to cognitive skills and the capability of abstraction, which are typical of It-related work and required in higher education [62] . people with higher degrees have a better sense of the rationale embedded in It than those with lower degrees. For the same reasons, we may expect education to impact pBC. In addition, people with greater experience of working with It often demonstrate greater levels of computer skills, which allow them to perform better and feel more comfortable with It overall [34] . We thus expect that they will have less computer anxiety and more pBC than people who have less It experience. Finally, managers can be expected to have less computer anxiety and more pBC than nonmanagers. prior researchers related this to the great decision latitude granted by the position of managers in the hierarchy, or the less structured nature of their work. this can help them to cope more efficiently with work and computer issues because it is easier for them to find resources and support when in need [62] . In contrast, employees who receive instructions mostly via computers have limited possibilities for getting additional explanations regarding unclear or ambiguous instructions [62] . Furthermore, employees' work is more structured, which may contribute to diminishing face-to-face social relationships with their coworkers [105] . as a result, employees may experience more computer anxiety and have less pBC than managers. Notwithstanding all these insights, it is also suggested that the influence of work status may not be perceived when age, education, and decision latitude are included in a model [62, 105] . the following section describes the research design and methods that we applied to test the model.
Methodology research Design
a survey [70] was ConDuCteD in franCe with trainees from a leading vocational training organization that trains workers from numerous professional and educational backgrounds. the participants are actual It end users and are currently working. the setting was an ongoing context of It usage, a context "where the computer actually adds value by enabling people to do work faster, better, or more creatively and, thereby, create real business value" [27, p. 396 ]. thanks to the company's nationwide scope, we were able to recruit participants among office workers from numerous organizations and business subsidiaries of all sizes and from all sectors. We therefore consider the chosen pool of respondents to be particularly appropriate for testing our model and answering our research questions. For the sake of convenience, only individuals attending courses within the training organization were invited to take part in the study. the trainers received instructions regarding the presentation of the purpose of the study and to deliver the paper-based questionnaires, which they gave out at the end of the courses over a timeframe of approximately one month. the trainees were informed that the study was investigating the behavior and feelings of workers regarding the implementation and use of It in French companies. participation in the study was voluntary, and confidentiality was guaranteed, with the aim of overcoming the subjects' potential concerns about participating in the study [72] . We then collected the completed questionnaires for coding and data analysis. the analyses were performed with the partial least squares (plS) algorithm-based software SmartplS [74] . Compared with covariance-based software, plS places fewer demands and distributional assumptions on data and is also better suited for large or complex models [21, 103] (the current model has 11 variables in total, including demographics, and 19 paths).
Measures the scales were adapted from prior research. Details about constructs and scales are provided in appendix a. all the measures were reflective and assessed with sevenpoint likert scales. In addition, subjects were offered the possibility to check a box if they felt that the statements did not concern them. this technique helps to minimize response bias because respondents do not feel constrained to respond to statements that do not make sense for them [72] . all measures were perceptual in nature. this is consistent with field theory because it has been shown that individual perceptions are more meaningful for explaining behavior than the actual forces found in the field [64] . all these measures were initially developed in English and were subsequently translated into French. Experts in both languages then translated them back into English. No significant differences were found between the original and the translated items, guaranteeing identical meaning between the French and English versions of the instrument. In addition, we checked the content, ease of understanding, and wording of the questions with two trainers from the professional training organization.
Sampling
Many categories of office workers are represented in the sample, from top managers to clerical workers. around 3,900 individuals 3 were invited to participate in the study at the end of practical training sessions conducted by the training company. the participants were given the questionnaire and most filled it in on the spot. a few other participants chose the option of returning the completed questionnaire via regular mail with a stamped envelope that was given to them. a total of 1,129 participants took part in the study overall (around 29 percent). those who answered that they were not concerned by a statement for at least one of the construct items were removed from analysis (266 cases). this put the amount of missing values at less than 5 percent for each of the variables. It was thus reasonable to deal with missing values with a case-wise deletion procedure, which we performed directly using SmartplS. One hundred thirty-nine additional cases were deleted. the sample resulted in n = 724 cases (64 percent of the overall sample). this sample size and the diversity of respondents' backgrounds provide external validity to the study [15] . the participants attended diverse courses (with titles such as "human resource assistant," "tools and techniques for individual effectiveness," "project management," "supply chain director," "creating a Web site," etc.). the demographics are detailed in appendix B.
regarding It experience, 75.4 percent stated that they had used It for more than five years to accomplish their daily work tasks. a large portion of the participants (85.6 percent) were able to access an intranet system with multiple features such as a knowledge database (57.3 percent), best practices (34.2 percent), a shared agenda (67 percent), e-learning modules (35.6 percent), and human resource features (60.1 percent). Most participants have access to broadband Internet at work (94 percent) and the capability to send or receive e-mails (98.1 percent); 45.8 percent have a professional laptop computer, enabling them to work at home; and 41.8 percent have a professional mobile phone.
Construct Validity and reliability
In order to test the appropriateness of our instrument, we conducted formal statistical tests of convergent validity, discriminant validity, and construct reliability [16] . Convergent validity was assessed by the cross- loading table shown in table 1. the results show that all items load cleanly on their intended constructs, with values greater than 0.64. In addition, t-values of the outer model loadings statistics are all greater than 1.96 for item loadings on their construct. We can thus conclude that all items load significantly on their intended construct, which indicates appropriate convergent validity [33] .
Discriminant validity was assessed with the average variance extracted (aVE) table, given in table 2. Values on the diagonal are the root square of the average variance extracted for each construct. these values should be greater than any off-diagonal value [33] . Since this condition was satisfied, we can conclude that our instrument has appropriate discriminant validity.
Finally, construct reliability was checked with composite reliability [31] and Cronbach's alpha calculation. all values of composite reliability and Cronbach's alpha were well above the generally accepted threshold of 0.70 [16] . this proves that our constructs have appropriate internal consistency. 
0.848
Notes: Cr = composite reliability, Ca = Cronbach's alpha. Items on the diagonal (in boldface) are the square root of average variance extracted (aVE).
Given the very good values overall for convergent validity, discriminant validity, and reliability, we can conclude that our instrument displays the appropriate measurement properties.
Common Methods Variance analysis regarDing any researCh using subJeCtive MeasureMents during a single period in time, common method bias may occur in the study. We therefore conducted ad hoc tests to assess how serious the problem was in our case. Following the guidelines elaborated by podsakoff et al.
[72], we performed the harman single-factor test on all seven core construct items in the model. We did this with an unrotated exploratory factor analysis (principal components analysis) using SpSS 12. the highest variance explained by one factor only was 22.448 percent, and all 7 components were present. Since more than one factor emerged from the analysis, we can conclude that common method variance is not a serious concern in our study. the next step is the analysis of structural paths.
results
In order to test the posited relationships, we ran a bootstrap analysis with 500 resamples [21] with SmartplS. Overall, our model explains a substantial amount of the variance of pBC (R 2 = 0.417) and of computer anxiety (Ca) (R 2 = 0.297).
relationships Between Internal and External Field Forces and perceived Behavioral Control as expected in h1, the Ca → pBC link (β = -0.195, p < 0.000) was found to be negative and significant. likewise, the pIIt → pBC link (β = 0.276, p < 0.000) was positive and significant, and h2 is thus validated. the influence of broad work environment factors was as follows. the link au → pBC (β = 0.067, n.s.
[nonsignificant]) was not significant and, therefore, h3 is not validated. In contrast, the link quaNt → pBC (β = 0.095, p < 0.05) is significant but positive, which contradicts and invalidates h4. then, the link qual → pBC (β = -0.274, p < 0.000) is significant and gives strong support to h5. Finally, the hypothesis regarding the influence of the social factor with the link MSup → pBC (β = 0.274, p < 0.001) was supported, giving strong support to h6.
relationships Between Field Forces and Computer anxiety as expected, the links pIIt → Ca (β = -0.226, p < 0.001), au → Ca (β = -0.144, p < 0.001), qual → Ca (β = 0.305, p < 0.001), and to a lesser extent, quaNt → Ca (β = 0.069, p < 0.05), were as expected. this gives support to h7, h8, h9, and h10. unexpectedly, however, we found that the MSup → Ca link (β = 0.100, p < 0.000) was positive and significant, contradicting the negative relationship posited in h11. together, the results mostly support the research model, and confirm that the influences of individual and environmental forces on pBC are, to some degree, mediated by computer anxiety. 4 these results are summarized in table 3.
Influence of Individual Differences on Computer anxiety and perceived Behavioral Control the study results indicate mixed effects of demographics on pBC and on computer anxiety. We found a significant gender (men = 0, women = 1) effect on computer anxiety (β = -0.082, p < 0.05), unexpectedly with women experiencing less computer anxiety than men. however, as expected, women experience a lower level of pBC than men (β = -0.102, p < 0.000). age was then found to significantly influence computer anxiety (β = 0.164, p < 0.000) and pBC (β = -0.083, p < 0.05) with the expected patterns of relationships. Older workers tend to experience more computer anxiety and a lower level of pBC than younger ones, which is consistent with prior research [22, 62] . With respect to experience with It, we found no significant influence of this factor on either computer anxiety (β = -0.032, n.s.) or on pBC (β = 0.038, n.s.). Conversely, a higher level of education was significantly related to lower computer anxiety scores as expected (β = -0.129, p < 0.000). however, it was not significantly related to pBC (β = -0.049, n.s.). Finally, a t-test shows that supervisors (mean = 2.618, standard deviation = 1.320) tend to experience more computer anxiety than executives (mean = 2.314, standard deviation = 1.063) as expected (t = -2.67, p < 0.01). however, overall, we found no direct effect of work status on either computer anxiety (β = -0.023, n.s.) or pBC (β = 0.062, n.s.) in our model. In the following section, we discuss the results of this study, its limitations, and its contributions.
Discussion the present stuDy yielDs Meaningful finDings about the internal and external determinants of It-pBC and computer anxiety. Earlier research provides evidence concerning the direct effects of computer anxiety on intention to use IS [99] . We found that computer anxiety, furthermore, directly affects pBC, and that it is an important mediator of the influence of internal and external forces on this variable. together, these results offer a reason why companies should care about the anxiety that their employees experience regarding computers. Next, we show that personal innovativeness with It influences pBC both directly and indirectly. the current study extends prior research that suggests that personal innovativeness directly affects computer self-efficacy [1, 94] . It does so by showing that the same pattern of relationship holds with the related-but more global-pBC construct. With respect to the indirect effect, the results show that a significant amount of the beneficial effect of personal innovativeness is expressed by a decrease in computer anxiety. In addition, consistent with prior research, we also noted that the value of the pIIt → Ca (β = -0.226) link is very similar to that found in the study by thatcher = 0.297. * p < 0.05; ** p < 0.01; *** p < 0.000.
and perrewé (β = -0.217). this confirms the robustness of the relationship, and the meaningfulness of personal innovativeness as a hinderer of computer anxiety. the results also show that external forces, specifically qualitative overload and It managerial support, have significant direct and indirect effects on pBC. By contrast, autonomy drives pBC only via an effect that is mediated by computer anxiety. although quantitative overload has a negative effect on computer anxiety and, contrary to our expectations, a positive effect on pBC, these effects are weak and the mediation by computer anxiety was not found to be significant. So, while both variables significantly impact pBC and computer anxiety, it appears that qualitative overload has a greater adverse effect than quantitative overload on pBC and computer anxiety. Why? the work pressure may encourage workers to develop more efficient patterns of It usage, which might result in them feeling more in control regarding the It that they use. Furthermore, it is possible that overwhelmed workers manage spontaneously to adjust their work tasks in order to cope with quantitative overload, without further It needs. likewise, it is possible that they experience less computer anxiety because they may perceive It as an opportunity to complete their work tasks more efficiently and to reduce their overall workload [80] . In contrast, if the tasks to be performed are complex or require new skills or abilities (qualitative overload), individuals may perceive that, overall, they have to make significant efforts in order to adapt to the new It. It is, therefore, plausible that this need to acquire new skills, and the significant adaptive efforts that this entails, may generate computer anxiety and decrease pBC. together, these assumptions may help to explain why qualitative overload is more likely to have a stronger impact on computer anxiety and pBC than quantitative overload.
Much prior research has highlighted social norms as key determinants of successful It diffusion and adoption [59, 86] . accordingly, this study underscores the value of managerial support in fostering individuals' feelings of control. unexpectedly, however, managerial support was also found to be positively related to computer anxiety. It drives pBC directly, but indirectly restrains it by increasing computer anxiety. While this result came as a surprise, prior research may help to explain it. For example, Compeau and higgins [24] found that encouragement by peers and peers' usage of It help to foster computer self-efficacy. In contrast, organizational support was negatively related with it. thatcher et al. [95] further argue that when individuals receive external support, they tend to feel less capable of using It effectively on their own. Consequently, this can generate computer anxiety. another possible explanation is that the message communicated by top managers may reflect the exercise of authority. Managerial support may increase the pressure exerted on individuals to achieve their work goals, thus increasing anxiety.
With respect to individual differences, the study indicates mixed effects of demographics on pBC and computer anxiety. In line with harrison and rainer's [34] study on computer skills, the results show that age, gender, and experience with It are related to pBC, while education is not. We further found that age and education are relevant predictors of computer anxiety, which is consistent with prior research [22, 62] . Workers with higher levels of education may have acquired valuable It skills during their studies. they may also have a better sense of the underlying operating mode of It [62] and, therefore, feel more comfortable with it. a t-test showed that managers experienced less computer anxiety than supervisors, a factor that was explained earlier by the greater decision latitude of managers, who have more resources at hand to cope with It-related job demands [62] . however, overall, the work status variable did not significantly influence the research model. the influence of gender on computer anxiety was contrary to our expectations. It is possible that this result is sample specific, and that factors not examined here may explain it (e.g., [68] ). We might postulate that complex interactions between age, gender, or job characteristics make women from our sample feel less anxious about It than men. these results together suggest that specific attention should be paid to seniors and those with less It experience in dealing with pBC and computer anxiety.
Interestingly, the variance of computer anxiety (R 2 = 0.297) in our model is significantly higher than the variance of computer anxiety (R 2 = 0.182) in thatcher and perrewé's model [94] . this means that work environment variables and managerial support explain a significantly higher amount of the variance of computer anxiety than the negative affectivity and trait anxiety in thatcher and perrewé's study [94] . It is important to take this result into consideration because managers cannot really act on the personality traits of their employees. Conversely, they can modify and adapt their employees' working environment.
Contributions
this stuDy has several iMpliCations for is researCh anD praCtiCe. Overall, IS researchers are concerned that we do not sufficiently understand the nomological net surrounding pBC in tpB-based studies [13] . according to Deng et al. [27] , most IS research dealing with pBC has focused on training contexts. Furthermore, little attention has been paid to external and internal forces such as autonomy, support, or personal innovativeness. the first contribution of this paper is, therefore, to conceptualize a model explaining pBC in It contexts. the model, which applies field theory combined with the demand-control theory in It contexts, posits and validates the joint influences of internal, external, and social forces on pBC with respect to It. By emphasizing the drivers of and impediments to pBC, the study offers guidance for fostering It adoption, for efficient adaptive strategies to It, and for mitigating the development of negative cognitions about It such as technostress.
Second, the integration of field theory with the demand-control theory helps to reveal the role of computer anxiety in the formation of pBC. While IS managers generally expect productivity gains from It [56], they often fail to obtain them [77] . this can result in increased job demands for workers because they have to do more without the expected It benefits. as we need to help managers to cope with these issues, this study extends prior research on general work anxiety, and emphasizes the environmental and individual mechanisms that generate computer anxiety in the workplace. It conceptualizes and provides evidence for the adverse and beneficial effects of the work environment, internal forces, and context on computer anxiety. It also shows that these effects are, to some degree, transmitted to pBC. Computer anxiety is thus an important conduit through which internal and external forces can influence control perceptions in the workplace.
third, the research model conceptually embeds It use within the context, tasks, and structures [14, 46] . It explains pBC by mapping out the complexity of the field in which it is construed. this implies that, following the work of lamb and Kling [46], individuals should not be considered only as system users. they are primarily social actors who make sense of the It available to them, but also of their work and social context, in performing their work activities. Context matters because It outcomes vary considerably depending on this parameter [7] . Surprisingly, however, the joint study of context and that of internal forces in IS has often seemed to be privileged by social and interpretive researchers and neglected by positivist ones [7] . By examining internal and external field forces together, this study is thus an important incremental contribution to IS research. It shows how lewin's [55] field theory can help to create richer and less fragmented models to capture more fully the individual and contextual determinants of individual It adoption and adaptation.
the study results are also of consequence for practitioners. the results emphasize the variables that managers should manipulate in order to decrease computer anxiety and increase pBC. they show that, in a given work environment, qualitative overload and autonomy are critical in the assessment of computer anxiety and pBC. In contrast, reducing the quantity of work per se will have little effect on these variables. Confirming prior research [59, 86] , this study also emphasizes the value of It managerial support in fostering individuals' feelings of control. On the contrary, managerial support simultaneously and indirectly decreases pBC by augmenting computer anxiety. Companies should thus try to take the psychology of their workers into account when communicating about It. they should, for example, avoid applying systematically topdown change approaches, communicating stressful messages, and overselling It, and should exert reasonable authority. Otherwise, their messages may lead to unexpected outcomes, such as computer anxiety, weaker feelings of control, or technology avoidance by users [86] . Interestingly, the results of this study have a bearing on contexts of pressing societal concerns about psychological well-being and psychosocial risks at work [65] . For example, a recent report indicates that over 25 percent of Eu workers experience stress and anxiety at work linked to considerable work demands [65] . It also emphasizes the need to better understand the consequences of the imbalance between available resources and the ability to deal with the constraints imposed by work environments.
So, overall, managers should encourage organizational initiatives that promote feelings of control over the systems used by workers. In organizations, human resources and operational managers-more often than IS managers, especially in ongoing use contexts-are in charge of taking these initiatives, which involve general aspects of the work environment. Given their impact on It perceptions, and subsequently on IS success, it is necessary for IS and operational managers to work more closely together. they could then better take into account the effect of the internal and contextual forces that surround It usage [7, 77] .
In doing so, managers would also be wise to take into account the characteristics of the It that they want to promote. Some It, such as enterprise resource planning (Erp), cannot be easily manipulated by the end user. Such applications typically integrate accepted best practice with which the end user is obliged to comply. as such, they frequently offer a great deal of guidance, often have a "one best way" embedded in their design, and their use is often mandated within organizations [87] . this can conflict with existing work practices. as a result, when required to use such It, users may no longer feel in control of the technology itself, or of their own Itsupported work [91] . Notwithstanding, this loss of behavioral control may still have a limited impact on usage of It itself. In fact, the ways in which a specific It is used can be embedded to some degree in its structural properties [28] . this is not the case for emerging Web 2.0 tools, such as wikis, which are increasingly implemented and used in organizations [61, 89] . Wikis are "a type of website that allows the visitors themselves to easily add, remove, and otherwise edit and change available content" [89, p. 513] . In nature, these collaborative applications are much more flexible and less structured than It such as Erps. Moreover, wiki usage is still frequently voluntary as users are usually free to participate or not in content creation [42] . as these types of technologies offer little guidance and structure to users, it is all the more important that those users feel in control of these technologies. If they do not, emergent ways of using these applications may prove to be counterproductive and detrimental to the supported collaborative work processes. Furthermore, security issues, misuses, and threats to information accuracy can quickly arise [42, 71] and impede the realization of wiki benefits for the companies that implement these Its.
the above-mentioned characteristics of Web 2.0 applications also have implications for the way in which managers support It usage. In the context of Web 2.0 usage, the computer anxiety generated by managerial support can, in fact, hurt workers' creativity, their willingness to use these tools, and their capability to collaborate effectively via them. In such circumstances, empowering users and developing work structures that support bottom-up collaborative dynamics would, arguably, seem to be more suitable ways of fostering effective It usage.
limitations and Future research the researCh has liMitations that are iMportant to aCKnowleDge. the first limitation lies in the internal validity of our model. In effect, inferences are often better assessed with stronger designs such as lab experiments [25] . Furthermore, data were gathered via self-assessments, and, therefore, with the predictor and criterion variable measures provided by the same person, implying the risk of method bias [72] . however, as mentioned earlier, we conducted ad hoc statistical tests that showed that common methods bias is not a serious concern in this study.
a second limitation lies in our approach to the It artifact. Similar to other studies in the IS field (e.g., [73, 91]), we surveyed end users' interactions with the It that they most frequently use in the workplace, without focusing on a specific technology. however, this approach is consistent with the studies that have shown that workers, and especially managers, rely on portfolios comprising multiple It to accomplish their work tasks (e.g., [59] ). We therefore believe that it makes sense to examine workers' perceptions of the It that they use in the workplace from a broad point of view. third, we examined the impact of a limited set of internal and external field forces. We did not test their subsequent effects on behaviors such as It usage or intentions to use. acknowledging these elements could help to determine whether, for example, computer anxiety and pBC impact and mediate the effect of the work environment on system usage, or on outcomes such as technostress.
Some of these limitations are opportunities for future research in several areas. First, the results imply that field theory could be used to examine the nomological net of other key It outcomes related to computer phobia and control, such as technostress, in a more comprehensive way. Interestingly, previous researchers developed measures for technostress and tested its key effects on productivity in the workplace (e.g., [73, 91] ). however, so far, its determinants have been underinvestigated [91] . We believe that field theory would offer a relevant and more comprehensive perspective for an improved acknowledgment of the determinants of this phenomenon. Complementing earlier research in this domain, field theory would make it possible to examine the relationships between the different kinds of internal and external forces that together influence technostress.
Other key IS-related phenomena, such as It usage, adaptation, postadoptive behaviors (e.g., personal innovation), user experience [35, 48] or adaptation [11] , offer interesting avenues for future research. For example, control is an essential parameter to be taken into account when studying coping with technologies [11, 12] . Future research could, for example, examine whether internal and external factors affect adaptive strategies via computer anxiety and pBC.
Second, future research could consider the influence of other internal and external factors on computer anxiety and on pBC. For example, user involvement in It implementations [62] , intrinsic motivations, and national culture are other variables of interest that could be investigated. With respect to national culture, for example, personal innovativeness relates to risk-taking behaviors and the cultural value of uncertainty avoidance [36]; we may thus expect values such as uncertainty avoidance to have an impact on our research model. It has also been shown that, overall, national culture is linked to computer anxiety [75] . Moreover, an earlier study by Smulders et al. [84] suggested that French workers differ significantly from other European workers regarding variables such as perceptions of psychological job demands, the degree of control over work, and the perceptions of the material support provided by peers or superiors. It thus makes sense to extend our model and consider national cultural differences in future research.
the objective and perceived characteristics of the It (e.g., those of the abovementioned Web 2.0 applications) or the It-use context could also be taken into consideration. For instance, the examination of It restrictiveness [82] , decisional guidance [83] , and It voluntariness [104] could increase our knowledge of individual perceptions of control, while facing It constraints. In fact, these underinvestigated variables are directly related to It control and job demands in It-intensive work contexts. researchers may also want to investigate a broader range of social supports (e.g., such as peer support, which has been shown to reduce computer anxiety [76] , job demands, and job control factors). In a study conducted among Spanish managers, Bruque et al. [19] stressed the importance of a supportive social network for reducing computer anxiety. they argue that the more social ties managers have, the easier it is for them to adapt to It. Future research could thus examine the effects of these networks on computer anxiety and pBC.
Conclusions
builDing on lewin's [55] fielD theory, this study extends our knowledge of the individual, contextual, and social forces that drive or restrain pBC in ongoing It usage contexts. after conducting a survey and testing our research model with a sample of 724 workers in a professional training situation in France, our study indicated that external forces such as broad work environment factors, managerial support, and personal innovativeness with It affect pBC. these effects are partly mediated by computer anxiety. the study has important implications for both research and practice. It increases our understanding of the nomological net surrounding pBC. In addition, it suggests that field theory is a relevant lens for better acknowledging individuals' responses to It in the workplace. Finally, it informs practitioners of the key forces that they can stimulate in order to increase end-user pBC, thus providing insights into how they can increase the effectiveness of It adoption in the workplace.
Acknowledgments: the authors are grateful to the two anonymous reviewers for their thoughtful comments and recommendations throughout the review process, which helped to improve the quality of the paper. they also thank Detmar Straub for his helpful comments and suggestions. this research was made possible by the Dauphine-Cegos e-Management Observatory. notes 1. this phenomenon is somewhat similar to insights from the theory of coping [49] and the coping model of user adaptation [11] . For this theory, users can adapt in different ways when they have to face It challenges. On the one hand, problem-focused adaptive strategies lead It users to directly tackle the given It issue, which thereby produces locomotion. On the other hand, emotion-focused coping strategies include the user changing his or her perception of the problem (e.g., minimizing the perceived negative consequences of the It, positive comparison), and hence produce changes in cognitive structure.
2. these forces can also influence, or even transform into, driving forces with reverse effects on the behavior. this can occur, for example, when an individual repeatedly fails to perform a behavior in the presence of a given obstacle. after some unsuccessful attempts, the presence of the obstacle may discourage any future attempts, and may hence negatively impact the behavior.
3. the number of questionnaires distributed is based on the estimated number of printed questionnaires.
4. In order to further assess the extent to which computer anxiety mediates the impact of internal and external forces on pBC, we computed the significance of the partial mediation effects via the Sobel test [9] . this test confirmed the significance of the partial mediation by Ca of the influence on pBC of au (Z = 3.763, p < 0.000), pIIt (Z = 5.193, p < 0.000), qual (Z = -5.213, p < 0.000), and MSup (Z = -3.189, p < 0.000), but not that of quaNt, which has no effect that would be mediated by Ca on pBC. Managerial support
MSUP1
The senior management of my company supports best practices in using IT.
Adapted from Thompson et al.
[97]
MSUP2
My boss is very supportive of PC use for my job.
MSUP3
My boss strongly encourages me to make better use of IT.
Perceived behavioral control PBC1 I have control over using IT when performing my work tasks.
Adapted from Venkatesh [99] PBC2 I have the resources necessary to use the IT available to me at work.
PBC3
I have the knowledge necessary to use the IT available to me at work.
* Item deleted due to poor psychometric properties. 
